the entire cytoplasmic domain; G68 contains a minimal Here, we demonstrate that Pim-1 is a target of the region (box1 and box2) for JAK activation but cannot gp130-mediated STAT3 signal and cooperates with activate the SHP2/ERK and STAT3 pathways; G25 conc-myc to promote cell proliferation through the G1 to S tains box1 alone, which is not sufficient to activate the cell cycle transition and prevent apoptosis. Furthermore, JAKs; and in G133F2 and G133F3, Tyr-759 and Tyrwe demonstrate that VCP, the mammalian homolog of 767 are replaced by phenylalanines and are unable to yeast Cdc48p, is a target for Pim-1-mediated signals activate the SHP2/ERK and STAT3 pathways, respecand is involved in antiapoptosis.
tively (Fukada et al., 1996) . Induction of both Pim-1 and Pim-2 was detected in cells expressing G277, G133, Results and G133F2, but not G68, G25, or G133F3, indicating that their expression depended on STAT3 activation STAT3 Is Required for gp130-Mediated Pim-1 ( Figures 1A and 1B) . The STAT3-dependent expression and Pim-2 Expression was further confirmed in cells expressing dominant-negWe previously showed that the membrane-proximal ative forms of STAT3 ( Figure 1B ). IL-6-dependent induc-133-amino-acid region of the cytoplasmic domain of tion of Pim-1 and Pim-2 was also observed in the Lennert's T lymphoma KT-3 cells and M1 cells, suggesting gp130 is sufficient to promote cell proliferation in the that their induction is not specific to BAF/B03 cells (Figure 1D) . We further performed a reporter assay, in which the luciferase gene was under control of the 1.8 kb promoter region of Pim-1. Upon the stimulation of gp130 in the G133 transfectants, a 16-fold induction of the luciferase activity was observed ( Figure 1E) . Expression of the dominant-negative STAT3 (STAT3D) decreased the induction to about 4-fold, confirming that the Pim-1 induction was dependent on STAT3. This induction was also observed in cyclohexamide-treated cells, revealing that it did not require protein synthesis ( Figure  1C ). These results indicate that Pim-1 and Pim-2 are likely to be direct targets of the gp130-mediated STAT3 signal. 
Pim-1 Is Involved in gp130-Mediated Cell Proliferation

Role of VCP in Cell Proliferation
To construct an expression vector for murine VCP, the VCP cDNA We identified VCP as a target gene for Pim-1. 
